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To all whom it may concern: 



Be it known that , 
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have invented certain new and useful improvements in 



Process For Producing Low-Molecular Olefmes, Reactor For 
Pyrolysis Of Hydrocarbones And Apparatus For Quenching Cracked Gas 



of which the following is a full, clear and exact description: 
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Process for producing low-molecular olefins, reactor for pyrolysis of hydrocarbons 
and apparatus for quenching cracked gas 

15 Field of the invention 

nic inventioD relates to the petrochemical industiy. specificaUy to the production of 
low-molecular oJefins by thcnnal cracking (pyrolysis) of hydrocarbons, 
pack ground of the invention 

At present a thermal pyrolysis of hydrocarbons is the basic process of commercial 
20 production of low-molecular olefins - ethylene and propylene. As a feedstock there arc used 
hydrocarbons which molecule has two or more atoms of carbon. In industry there are generaUy 
used gases of petroleum refining, as weU as naphtfia and gas oil fractions. 

In generally accepted technology a feedstock evaporated and mixed with steam, is 
supplied into a cracking tube located inside radiant section of pyrolysis fiimace. wherein the 
26 mixnue is rapidly heated. Pyrolysis reactions jwoceed with large absorption of heat. A cracked 
gas having the outiet temperature 750-95O»C is quenched and transported into a gas 
fractionating plant, in which ethylene, propylene, butadiene, methane, hydrogen and other 
pyrolysis prbductt^ffe separated. Ethylene is die most valuable product of pyrolysis. 

During pyrolysis of hydrocarbons a pyrocarbon is always evolved, part of which in Ae 
30 form of soot particles is carried away by flow of cracked gas, but 4e another ptUt forms coke 
deposits on the walls both of cracking tubes and downstream apparatuses as wcU. Coke 
deposits increase a pressure drop throu^ cracking mbcs and deteriorate a proper heat transfer 
into reaction 2!one, resulting in overheating the cracking tubes, decrease in productivity of 
pyrolysis plant and decrease in low-molecular olefin yields. Therefore coke deposits are 
35 periodieaUy removed, usually fliis is performed by burning out wilh air waiTHrteammix^ 

Among reactions of tiiermal pyrolysis there can be distLoguL-shwi: tbe primary reactions 



resulting in formation olefins and the secondaiy ones, duringWch formed olefins are 
wasted. With temperature increase these reactions are accelerated, both primary and 
secondary, but the rate of primary reactions increases quicker than the rate of secondary ones. 
The rate of primaiy reactions does not depend on pressure, whereas the rate of secondary 
5 reactions decreases with pressure decrease. Therefore, to increase the olefin yields there strive 
to decrease hydrocarbon partial pressure in reaction zone and increase the process temperature 
within regulation limits. Tlie hydrocarbon partial pressure can be decreased by addmg a steam- 
diluent An optimal amount of steam-diluent depends on composition of hydrocarbon feed. For 
light feedstock - ethane or propane - the amount of steam usually is 20-40% of feedstock mass. 
10 For heavy feedstock, as gas oils, a steam can amount to 80-100% of feedstock mass. It is 
undesirable to increase the pyrolysis temperature above 950-1000*0. because this accelerates 
sharply coke formation and causes growth of less valuable acetylene yield at the expense of 
ethylene. 

Among disadvantages of commercial tubular cracking reactor the foUowmg is 
15 noteworthy: 

a. it is necessary to transfer a large amount of heat into reaction zone through the 
cracking tube walls. Because of large heat flow the temperature of cracking^tube wall much 
exceeds the temperamre of a process stream causing an intensive coke formation and decrease 
in desired products yield. It is impossible to decrease die pressure in the zone of pyrolysis 

20 because of necessity to provide a high rate of feedstock flow through this zone required by 
conditions of heat transfer; 

b. a rate of feedstock heating through cracking tube is insufficient. Because of this a 
starting amount^f desired olefins fonned at relatively low temperatures and carried further by 
feedstock flow through more and more intensively heated zones resides an excess time under 

25 conditions, when secondary reactions proceed with grate intensity. This disadvantage become 
apparent greatly in pyrolysis of wide petroleum fractions, such as naphtha or gas oil, which 
contain as high-molecular hydrocarbons cracked easily, as low-molecular hydrocarbons 
cracked at hig^r temperatures. 

US Patent 5300216 discloses method and apparatus for thermal cracking hydrocarbons 

30 in presence of steam by passing through stationary shock wave of high intensity. A steam 
supediealed in tubular heater to the temperature about 1000^'C is introduced at the pressure 
about 2.7 MPa through supersonic nozzle into reactor comprising series-positioned mixing and 
pyrolysis zones. In the mixing zone the hydrocarbon feed - ethane - preheated to Ac 
temperamre about 627^ is introduced through mixers into supasonic flow of steam. 

35 Resulting mixture forms a sup^sonic process stream which has a temperature lower ftat 



3 

required to initiate pyfllis reactions. Between the said mixing and^lysis zones a straight 
compression shock - continuous-standing shock wave - is citated. When passing through Ihis 
compression shock a kinetic energy of the supersonic process stream is converted into the heat 
Immediately downstream of the compression shock the velocity of the process stream fells to 
5 subsonic level, and the temperature rises up to about lOOO'C at the pressure about 0.9 MPa 
abs Hie process stream passes the pyrolysis zone for 0.005-0.05 sec. while its temperature 
decreases about to US^C at the expense of heat absorbed by pyrolysis reactions. Conveision of 
ethane into ethylene achieves 70%. Cracked gas passes quenching apparatus and downstream 
beat exchangers, and fiirther is transported to gas separation. In this apparatus aJl said above 

10 disadvantages of tubular pyrolysis reactors arc eliminated. Tbe feedstock reaches maximum 
pyrolysis temperature utmost rapidly, and the walls of py^blysis section are npt used for 
transfer of heat mto reaction zone. But at the same time the required amount of steam per 
hydrocarbon mass rate must be about 500^67%. In comiection with this energy expenses per 
unit of produced efhyl^e are excessively high and unable to be essentially decreased. This 

1 5 renders the apparatus noncompetitive at current interrelation of energy costs with olcfm costs. 

US Patent 4426278 discloses tubular pyrolysis reactor including a steam superheater, an 
apparatus for oyxing superheated steam with hydrocarbon and a cracking tube positioned 
inside radiation block. Coming from the superheater a steam with the temperature 1000- 
1500»C is mixed with hydrocarbon feed, so as to obtain immediately a temperature of resulting 

20 mixture required to initiate pyrolysis reaaions. In this reactor the said above disadvantage (b) 
is partly eliminated. However, at the temperature 1100»C the steam must be supplied in 
amount 185-275% in a ratio to hydrocarbon mass rate, and at the temperature 1430«C - about 
120%. Preparation of superheated steam with such high temperature is extremely difficult and 
energy expenses are excessively hi^ 

25 US Patent 3579601 discloses tubulax pyrofysis reactor in which a feedstock is 

intitxhiccd into cracking tube at several points arranged along its lengdi. Every portion of 
introduced feedstock reaches at once a temperature cnougji for starting pyrolysis reactions due 
to practically instant mixing with hot pyrolized gas incoming from upstream cracking tube nm. 
Pyrolysis is maintained fiirther by heat supplied through cracking tube walls. This invention 

30 eliminates partly the disadvantage (b), but the disadvantage (a) rexnains. The yields of olefins 
and other unsaturated hydrocarbons are increased, and coke deposition and methane formation 
are decreased. VSK disadvantage of ihis invention is a complicated configuration of 4e 
cracking mbe making difficulties for positioning it within radiant chamber of a heater. 

USSR Author's Certificate 1189871 discloses process for thermal cracking naphtha and 

35 gas oils. A feedstock is separated into several fiactions boiling oat in intervals eveiy 20-40»C. 



Such prepared nanlftjiclions are pyrolized in individual cia^J tubes under optimal 
thermal conditions suitable for each ftaction. This process enables TO diminish the 
disadvantage (b). increase a yield of lov/-molecular olefins and decrease a coke fonnaiion. but 
technical realization of this process is associated with essential complication of radiant 
5 chamber structure because it necessitates to create individual thermal conditions in several 
cracking tubes under unsteady intenelation of feedstock flow rates in them. 

US Patent 4265732 discloses process for thermal cracking gaseous hydrocarbon feed in 
a reactor constmrted as multistage blading machine of axial type. A heat required for pyrolysis 
is generated directly inside a volume of reacting gas due to hydrodynamic drag of the rotor 

10 blades rotated therein by a drive. This invention eliminates completely the disadvantage (a), 
but fee disadvantage (b) is not eliminated. Needed for process realization an axial type 
multistage blading apparanis capable of operation under the temperatures of hydrocarbon 
pyrolysis has not been fabricated- 
US Patent 5271827 discloses mbular pyrolysis furnace provided whh adiabatic tube 

15 leactor located between cracking tube outlet and an inlet of quenching apparatus. In the 
adiabatic tube reactor the pyrolysisHs carried out at the expenses of intrinsic heat of reacting 
fluid witiiout beat supply torn outside. A use of the adiabatic tube reactor enables to 
economize on energy expenses required for pyrolysis. 

Essential component of pyrolysis plants is the means for quenching cracked gas leaving 

20 reactor to die teraperawre of stopping undesirable secondary reactions. The quenching can be 
both direct - by injection of steam, water or light pyrolysis tar - and indirect - by using a heat 
exchanger. The direct quenching is usually appUed in thermal cracking of gas oils. In thennal 
cracking of light hydrocarbons the indirect quenching in heat exchanger apparatus is usually 
applied generating simultaneously a high pressure steam. 

25 per Application WO 95/32263 claims apparatus for quenching cracked gas. This 

apparatus compiisps two spaces separated by a wall. A cracked gas flows b tubes which fonn 
one of the said spaces, and a cooling water is boiled in the anotiier space. Because of small 
diameter of these tubes the apparatus of such type causes great flow resistance and is disposed 
also to coking. Usually the pressure drop through purged apparatus is not less 0-02-0.03 MPa, 

30 and in coked state it reaches 0.07 MPa and Wgher, that increases the inner pressure in upstream 
pyrolysis reactor and thereby decreases olefins yield. It could be possibly to decrease the 
pressure drop through apparatus by increase a diameter of heat transfer tubes, but such sohition 
is impermissible since this results in decrease of quenching late. 
Summary of the invention 

35 The aim of 4e invention is creation of a process for producing low-molecular olefins by 
thermal pyrolysis of hydrocarbons, reactor for pyrolysis of hydrocarbons and apparatus for 
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quenching cracked gas^ch serve for reason of this process. 

In this process: 

b. . hyfrocart^ f»d » p^.y.i. umper,™. is perf«med fo, oegl,g.Me ^ 

-™)ariOTlinliB«»!|«<rfmciistiDgi!)at)lysb plants. 

10 preheating ^ evapo^ing a staning feed«o*; mixing .h. «n« wiU. a «eao,^Uue«, heanng 
Lting L« » P^olysi. ...peca^e i. a blading rot-v rector by bea. 
Uof .acting n-ix- due l^d,odyn«nie drag of *e r«o, bUdes ™«bng 
° Cbing a c^C^i ga. and snbse,ue« separation of itin ti.. proce. reacting ««»e .a 

15;:^o:ZnLngrb«P^.i»dgaabei.gc-^^ina»or«ngca.i.yofti.ebUd^ 

"^Preheating the fceds»=k and aeam^iluen, can be performed in mo sragea, »h«e tire 
^d stage ia carried on. in a hea, exchanger by h.« .«y *«n Ore cracked gas 

leaving the reactor. 

20 in comparison .ith the process under US Patent 4265732 the present novel process 

inches desire olefins yield due to instant hea^g the reacting mixture up to 
p^ysis temperature by mixing with hot gases Just pyrolized and yet circulated in woriang 
Zlty of the factor. Hh. heat of cracked gas leaving the blading reactor .s utilized for 
preheating the feedstock and steam-<iiluent entering into reactor, that enables to simplrfy a 

25 Lcture of heat exchanger due to decrease in difference of pr^^urem heated and cooled 

sections and reduce also energy expanses for carrying out the process. 

-me second invention of the grcup is the novel reactor for pyrolysis of hydn>carbons. 
reactor comprises a housing provided with directing staiionary blades, an inlet nipple for 
supplying feedstock, an outlet nipple for carrying off cracked gas and a working wheel 
30 provided with a blade crov«. The housing has an amiular cavity for circulation of hot 
pyrolized gas, where the directing sutionary blades ^ located. This cavity surrounds the 
tlade crown of the woridng wheel on periphery, and the inlet and outlet nipples are 
communicated with the said cavity. 

•n,e housing of the factor can consist of a casing and imier heat^istant skm festened 
36 together. The inner surfaces of the casing can be heat-insulated- 

M distincr&om the reactor under US Patent 4265732 the present reactor enables to heat 



^,ea ana c«.cd ^ app^n. i. provided »i,h a «. and „i* a„ ej«to, 0<».pr.,ng a 
^ ^i^ion and r.^ chan>U«. n>Wng chan.b» and one of *e « n.pp.« 
^«,»d v*h d» ^ of oocW flnid. and admtoio. cl»-b.r b conneoed wnh 

10 a«>±»mppteofth.w:. ,vn. citted provides boU. a short 

such configuralion of dK appa.«»s for qucnchrns cracked sas pro 
toe of ,u«,ching and smdl' pressure drop dm>ugh d.e appa,«us as well, so d,« to obum 
decrease in pressure in upsnean. r^actfon »,ne connibudn, to .ehievem»t of the mam ann - 
increase in low-molecular olefins yield. 

Fig. 1 is a schematic view of the installation for realization of the process for producmg 

low-molecular olefins. 

Fig. 2 is a sectional view of the reactor for pyrolysis of hydrocarbons. 
Fig. 3 is 8 cioss-sectional view taken on line A-A in Fig. 2. 
20 Fig. 4 is a sectional view of the radial working blade of ihe reaaor. 

Fig. 5 is a view on die arrow B in Fig. 4. 

Fig. 6 is a sectional view of the apparatus for quenchmg cracked gas. 
r>^.-»ntiflii of preferred embodiments 

me installation (Fig. 1) for r^ilization of the process includes preheater 1. apparatuses 2 
25 and 3 for quenching cn^cd gas. reactor 4, sas-turbine engine 5 co^^^ 
shaft 6 and with the preheater 1 by exhaust pipe 7. 

J^reheating a feedstock and steam^Hucnt in the fust stage is earned out in the preheater 
, TT«hydrocarbonfeedfromoutsidesoince(notshownindiawings)isconvcyed^ 

i„to the preheater 1 configured as a sheD-tube heat exchanger. Tlie exhaust gas from the g^ 
30 turbine engine 5 is discharged into intertubular space of this heat exchanger. From outside 
source (not shown in drawings) a water is conveyed by pressure into the preheater 1 where the 
,«iter is evaporated, and resulting steam^luent is mixed with the hydrocarbon feed. 

Preheating a feedstock and steam-diluent in the second stage is carried out m the 
appammses 2 and 3 for quenching cracked gas by utilization of heat of cracked gas leavmg the 
35 reactor Detailed description of the apparatus for quenching cmcked gas wiU be given below. 

The mixture of feedstock and steam^ilueitt from the apparatuses 2 and 3 for quenching 




of py^^. r^-^- ^ ^ °' ^' ^^^^ 

'"'"The cocked fron, ,«cu. 4 . conveyed in,, 2^ 3 

pip« bavin, 30.00* »h.pe » fo-io" ««« 

10 zones. All ft«o fflBTConneainS pip« « eqMlizol m .olume. 

T^e o^ked sa^ . in .ppa»,us« 2 .nd-3 »d b^nspomd n* . S» 

6ao«on.,i.S plan, (no, sho^ in lb. d^wings). In Fig. 1 - ^^'^ >"■' 
f« ,n..cbins »ac.«i ^. bu, *. ..n,bor o„K. ap^ . -o. innnod n. 

i„,„ti«,p«c.icalKaliza,ion. sbo™ in Fig- 1 0>. ga^mrbine 

15 As.T««oidrive*e8as-n„bn«=ngn.5i=appM.Sbo™u.t= 6 

\ngin. i» of a sin.pU ,b«™odyna„-c oyC wi^ou. in»™ed«. hoa.^. and cool« of 
3Ls flui^ A, a *ivo .bc^ can b. u«d ga^^nbin. »gi«. op.,»,ing n. 00^ 

.^,.,a.™n.ss,-.«^»eor.l.c«cmo»r. 

The amount of valer bemg mixsd wiA liydiocaioon ireo 

„f fcfAaock. If a fcedaock U the ordinMy gaseous 
9n teimjeiatine depend on composition of feeOstocK. u » i 

^rlon.^Ia.nonn.of.dded^ater.naybetoaO.C^'.i.^.tio.by.oc...^ 

I .emp««« of-cdng ^ second p«beating sboold no. .,c«d 650 C. 

^e oidina^ li-inid bydlOC.^" - - -P-"^ " ^ • "^-^ * '-t? t 
^.e, ma, be added in ani^t to .0-10«% in taio to hydtocarton ««igh, »«. and .etevant 

25 ,en.p»ani«of,«.cnngnii«n.e.«»secondp,eh.«ingsbouM««exo.»J550^^ 

^.l,asKpa«ni..«sd.£ningop«ationof«»«ac,«.reded»g«i«b,.*.follo».ng 

relationship: 

■c = VxdxH/P 

where: 

30 t (sec) is the mean residence time of reacting mixture in Jhereac^ 
V (m*) is the volume of the reactor working space; 

d (kg/m^ is the mean density of reacting mixture within the reactor working space; 
H (J/kg) is the energy tx^nsferred into reacting mixture widun the reactor working space; 
P (W) is tibe power transferred into the reactor working space. 
35 The en««y, which should be t«msfei«d into reacting mixture withm the reactor 



■< near Hount of beat tnmsfeired into prt>cess str^owmg through a 
working space, is near t^ount ot 33^e kind of feedstock, 

^iaxit coil in traditional tubular pyrolys^f^ces open^ MJ per kg of steam delated 



5 MJ/kg. 



reactor- 



: wortUns space o, .he rc^o- - .v«^ -olcculT ,,.gb. of 

eomposioon, assigned couvero f^ock - as amospherie imd 

20 high conve«io« the higher «mp«a™«, bu, l>e,vy fe«too<* as 

25 1^ in -^io" ^ of «c» is .gu.«ed « i. pH»ip.e .s - . do« n. Ihe 

26 temperani" m in> i . , «. ta ratio to a nile of feedstock. A 
^itioMl tubular funtace - W ch«.gmg a «. of fuel gas m ratK, to 

■ ^-^-.i^t^ocMSesintheMvelreactoraieenaaJflwerinlO-lOOlmes. 

diff.«»CBth«t«.«e.«pt««»«"'«' ^^cnick«lgasitU 
To remove a coke 6om the reactor and the apparatuses for qaencoiog 

^ . stop supply of hydn^bon feed i«o the preheats I. ^ 
30 ^cav*. If the reactor mu. be tnai^tai^a^ueh the same as ^.te.^^ 
^I.I,«uhofs.zi£ic«ioh.««tiohs.sup«ieat«iste«nn=movesthecok.d.poa.ts 

. !l!s«.0-i»Sflo»isco.v^^-«-"^i-^«-<-='-^^^ 

of deeckio. is con^oUed through ««^sis of outgoins How. the cootema of 
35 ^Tde-Ki carbon dioxide beforehand assi^vah«.d.co>d..g.ss^ 

rioc.H.cnf^isr^^we.T..^'^-^'''-^-'""^ 



^ or bur. Ji= - endo^^cnniciv of proc..ai.s#io„s .bm^trnj . 

„, »v«hea.«>s n«..daR Tl. another «iva„«g= b « r«iuc.g 

^Lns ^ia. ... re,«o. ^ ^ «' -^^^-^ 

^ tap^r^n. «c» of *e .^-ns^r allc^ o. ba^ of b--P'o<*-«'' 

5 „ns«bl. u.4« oxidixins conditions, for «».pte of .he ^loys on ba« of wolfiam or 
molybdenum, or niobixim. 

U, \bo pr««» P«>«« *e py-ly- of f"^'"" to series n, 4. workmg 

^iO, ^ fWher in «mrfer,pip.lines conveying pyrolized g« to <he <fre„ching .pp.n.tus«. 
The Jydrodyn^o „«i«e realised wi«nn d« r«>ctor worki.^ «vi,y is dose <o re^e 
10 peculiar «. .pp».n» of idcd fixing, where concenuntions of re^C^rs a., hon»gen«d 
Zu^ .he «ea of .his city. TTc process esscnUaiiy differ, hy Bus from p^cess re^ 
iu Jdonl n-bular reacors and fron, 4e p™«s, disclosed b, US P..cn. «65732 as »oU. 

Since BVrolysU in tie reacu,. working space proceeds in presence of ,us< cr.cl.ed 
„«,u«s of high ccncenln-ion, pyrolysis reactions a» «xele,a«d due .o auu» 
16 phenomenon. Because of this the pyrolysis can be carried o« also « lo»er ,«np.ra.« thus 
Leasing the proc«= selectivity. This is c^toed by experin^entJ data on pyrolysrs of 
HydrocaHx»>sinpres«.ceofho.pyroli«dg.ses,indicaKdinUSP.»«3S7M01. 

l»id. transfer pipeli«s fl>c pyrolysis proceeds adiabatidly. »itf«.ut supply of hea. 
torn outside, the hydrodyuamic regime realize! h«e is close «> regime p«nniar to appa.«us 
20 of id»i displacem«n as b n,bul., ne avaitable »ii.b«ic nm enables io economic 

on «..rgy expensed for canying ou. the pyrolysis process and enables also » increase the 

olefin yields. . . 

Tt. xct^y blading reactor (Fig. 2 and 3) for hyd«>carbon pyrolysis compnscs a housmg 
including casing 8 with lids 9 and 10. Inner smfeces of tHe casing S and the lids 9, 10 ar« 

25 covered whh heat insulator. 11. 12 and 13. ^ housbg comprises also a heat resistance skm 
fomied by element 14 fastened together with the casing and elements 15 and 16 festened 
U^gether with the Uds 9 and 1 0. With the eletnent 14 the directing blades 1 7 and 1 8 are fastened 
together. Dir«:tili^ blades 19 and 20 are fastened together with the elements 15 and 16. Tbe 
casing 8 is provided with nipples 2 1 for applying feedstock and nipples 22 for carrying off the 

30 cracked gas. A rotor consists of shaft 23 and working wheel 24 provided with working blades 
25 Tl« latter form the blade crown of the working wheel 24. The shaft 23 is supported by 
n^dial 26 and ,«lial-thrust 27 bearings and is sealed up by double labyrinth packings 28 and 29 
into channels of which a steam is injected from outside (not shown in the drawings). 

Each woridng blade 25 (Fig. 4 and 5) has a taU 30. by whkh they are fixed on a nm of 

35 the ^g -*eel 24 forming a dovetail lock In the blade 25 the radial chamiels 3 1 ax* mad 
for passing a mixture of feedstock with steam^uent used as cooling agent 



. K, H., 17 18 19 20 are arranged. Processed fluid bemg circulated along the 
5 the directing blades 17, 18, IV. are an » „ vi^es and 

cvlty comes mB multiple cc»=B to »m wi4 .be s^^nao. 6^,^^ "-^ 

rj^s r„i^ia^«. ^-'■^ '° " t 

Z n^ of rish. >nd left di:«W — ic.d»s loops of pyro^ S« 

converting kinetic enersy into x-,^ 

Al«t=»»fenedi«o*.s.idei..l»^.oops»P-P«'i-'»P^'-'°f*''«- 

Cio:^ velocity .h. power, dissip«ed by ,0»r. inoK^es until .his veloc.^, ^ 0.64- 
15 rlT vellTin ..irfluid. e.. .bout .0.500 A. ..Hdio»l «locta« ^ 

ITdis^pated by totor i« resotion xooe sbatply de.^ bec-se ofdece.se o^-he flu^ 

rr^y evened J^ng » beigb. of the blMe. Tb. is cot^ected witb . f^C U-t . co« of 
P-ssL is lo«et ^ .ts pe^pb^,. ^ U,^ aepends o.. .be 

meridional velocity of the flui± 
20 PUH., ev^y pessing ow tbe »o*ing bl«^ tbe reacting fl-id » .-Ofo™^ 

icmetic e«i. »bicb fo, tbe ti»e before .e« ^g is convened '-'^-^^'^ 

Bnetic energy is proporti™^ to product of d>e n>.or pedpbenU veloc^ ^ mer«iK»«a 
25 Z fluil For e^pH « *e rotor p«ipbe«. velocity 3.0^00 

70-.50 H/k^ During (i- of residence wWin ci,c«.«ion loop every p^t^l. 
f.«istocksl™Idp«scv.r4e.o.orwo,ld.SbWess.v..,a.ens.in«on.ve,:^^^ 

Tie of tbe tot-y bUding rescor in comparison -id, tradrUonl «^ 

^ d-t its «.US defining tbe re^tion zone .re no, used for be- '"^^^ 

80 .bs..ce«fco..ingd»w-...*^«-Pe^M-*-*'«"^°''^'^ 
inslgniftcM*. W waU ten^ P.«- ""'^'^^ 

inlition. tubul. reactors enab. to inc- 
.^incteaseindesir^fproductyieldswhen^^gtbesan^^ndsoff^^^^ 

^ ^ instalbtl™. starting possibiUty o, M auton«,ion of its -tn^ 

36 contribu.es^.inc.^^intbedesir^pnxteyi.'*. 

UK apparatus for quenching cracked gas (F® 6) mdudM -mbeHB-tnne 



^ ^ • ^ tube 33 inlet 34 and outlet sl^^ples for conveying 

. ^ The node 38 is connected Vrth the inlet nipple ^4. The inner tuDe 
^ ^issio. chamb^ 39 and *e en,*^ S-s »»tto mpple 35. 0.»r ™rf. 

. • • », ™K*r Resultina mixture flowing through the inner 
^i^A oac heine in the admission chamber Kesuixin,, nuAi 
cooled gas bemg m me .^^^^^^.^ 

37. Some part of cooM mixture enters into the admission chamber 39, and resi parx 
removed out of the apparatus through the nipple 35. 

r^^n have the temperature about 620-660''C. . . u. 

of ^ ^ ."^^ on., ^ of 0.. ... o^ 

^ 38 «i* p. 4e mixing ch..nb» 40 «.d can of son,. 

Thaa. «d»n^ i-."^ i. appa^as ^ ,-c>,..g cocked ga. ^ 3^ 

rr.ow v.«a a^^^^ » .PP.y . Pia« -chan^ 

ccn.n^i-^^'of^'buUrpyxo.yais.nnuc^.Ccn^idonofpj^^ 

clBnge*a«>ona«g and gas sepaiation plants. • , ^h™, 

F„ „o«. ins-^arion. can b. used ^ »Sin« Of smaU ^ 

i.,^ p„l.««, and coo.«. of . -*ng fluid. Effioi«cy of such «sin« . nsna«, 
2«5% «<hc «n.p«.», cf «h.us. ^ B«, s«np.« of sod. «Sin« oa, h«. 

35 emdcucy 42r. » *o «mp«a»n. .f «W ,as 570-C. Hgl. »npe«u« of oxhaus. ^ 



~p,»io. for sup«i».«i S.»««on i» amount ».ou«h «, drive com^o.s 

3.pl«d from c^eked g« in I.S «^ PU«. A .oise n^d. W "S- 
5 i exceed U» noUc =»d. by ...us^. bw>e. » «ditiond py.oIy=,s mm»c.s. T. can, 
off an e^us. g=s fion, gaMurbine engines ften= be „«d cbinney= simita « one. u^naDy 
^in^ fi^e.. Fc P/roteis pta wid, cpaeiv on l»d,oc^ feed about 80.000 
per year i, .bonld be r^.^ a ga^-n^m. en^ne of po«.r abo« 8-12 ■neg.w«« 
such engines « fabricaud serially ».d a,, capabte of long-toe opemdon nnde, eo^d.uons o 
10 con^uous loading Sas-b.o».rs in gas pulping »tions of anerial gas pipelme. Pnl. 
durabiUly of such engines can lun opto 100,000 houis. 

I. designing novel py«,iysis insl.llaU.ns it might be as p«etieaWe to us. matenala. 
™e„nional ^^perienc. and ..cbnologies used by produces of s«-n.bine engines. If a n=a=»r 
Z in. gas-tutb-u- drive »ill be n>«>e in the san« factory, tb. pyrolysis installafon can be 
15 conSgu«=d on a common fiameworic in tb. fon. of compact aggregate of full re^imess. 



